Role of nitric oxide in chronic allergen-induced airway cell proliferation and inflammation.
Chronic cellular inflammation and airway wall remodeling with subepithelial fibrosis and airway smooth muscle thickening are features of chronic asthma. We determined the role of nitric oxide in the pathogenesis of allergen-induced airway cell proliferation and inflammation by studying the effects of a relatively selective prodrug inhibitor of nitric-oxide synthase type 2 (NOS2), L-N6-(1-iminoethyl)-lysine-5-tetrazole amide (SC-51). Brown-Norway rats were sensitized to ovalbumin and were exposed to ovalbumin aerosol every 3rd day on six occasions and were treated orally with either vehicle or SC-51 (10 mg. kg(-1); 12 doses). We measured inflammatory cell accumulation in the airways and proliferation of cells by incorporation of bromodeoxyuridine. There was an increase in the total number of airway smooth muscle cells expressing bromodeoxyuridine from 1.3% of airway smooth muscle cells in saline exposed to 5.4% after allergen-exposure (P < 0.001) and airway epithelial cells from 3.3 cells/mm basement membrane to 9.6 after allergen-exposure (P < 0.001). SC-51 had no effect on airway smooth muscle or epithelial cell proliferation. SC-51 attenuated the allergen-induced increase in major basic protein (MBP+) eosinophil (P < 0.05) and CD4+ T-cell (P < 0.05) accumulation. We conclude that nitric oxide derived during allergic inflammation is involved in the expression of eosinophilic inflammation and not in epithelial or airway smooth muscle cell DNA synthesis induced by chronic allergen exposure.